Objective. The aim of this study was to describe the clinicopathological and immunohistochemical features of 19 cases of oral eosinophilic ulcers and discuss the hypothesis that this entity could represent a spectrum of the CD30 ϩ lymphoproliferative disorder. Material and Methods. Clinical data concerning gender, age, affected site, and clinical presentation of 19 patients were collected and a broad immunohistochemical panel was carried out. Eosinophil distribution in relation to muscular tissue was evaluated using an Aperio ScanScope CS scanner. Results. The mean age of the patients was 58.6 years, with a male preponderance. A single painful ulcer in the tongue was the most common clinical presentation. There was no predilection of eosinophils for surrounding muscular fibers because this population was equally distributed in areas adjacent to and distant from these structures. The inflammatory infiltrate was mainly formed by cytotoxic T lymphocytes and CD30 expression was not limited to large atypical cells; it also stained small reactive lymphocytes. Conclusions. Considering the clinical, histopathological, and immunohistochemical characteristics, oral eosinophilic ulcers must be considered a self-
Eosinophilic ulcers of the oral mucosa are lesions with rapid onset that may persist for some weeks before spontaneous regression. 1, 2 These ulcers were first described in adults by Popoff in 1956 and first recognized as an independent entity in 1970 by Shapiro and Juhlin, although a similar condition restricted to the infant population had already been clinically described years before by Riga (1881) and microscopically by Fede (1890) and was later accepted as a spectrum of the adult eosinophilic ulcer. 2, 3 Different terms including traumatic granuloma of the tongue, eosinophilic ulcer of the tongue, and traumatic granuloma with stromal eosinophilia have been used in the literature to describe this entity, most of them highlighting the involvement of the tongue, which is by far the most frequently affected site. 2, 4 Trauma has been suggested to be the cause of this eosinophilic ulceration, but the exact pathogenic mechanisms remain obscure. 5 Oral eosinophilic ulcers are characterized by an intense reactive inflammatory infiltrate with abundant eosinophils that deeply extends to involve muscular fibers. 1, 5 Large atypical cells may also be scattered and have been shown to be positive for CD30 antigen, suggesting that eosinophilic ulcers would, in fact, represent a spectrum of the CD30 ϩ lymphoproliferative disorders affecting the oral cavity. [5] [6] [7] Although several studies have investigated this hypothesis, most have been limited to individual case reports, whereas only a few small series have been conducted with this purpose. 5, [7] [8] [9] Therefore, we herein describe the clinicopathological and immunohistochemical features of 19 cases of eosinophilic ulcers affecting the oral mucosa to better understand the main characteristics of this entity.
MATERIAL AND METHODS
A 15-year retrospective review for the period from 1998 to 2012 was performed for the files of the Department of Oral Diagnosis (Oral Pathology) at the University of Campinas (Piracicaba Dental School, Brazil) and all cases diagnosed as eosinophilic ulcers or any of its synonyms were retrieved. Clinical informa-tion including gender, age, affected site, clinical presentation, symptomatology, and evolution was collected from the patients' charts. The diagnoses were then confirmed by 2 independent oral pathologists by reviewing the original 5-m histologic sections stained with hematoxylin and eosin.
Immunohistochemistry was performed following the methods of Andrade et al. 10 Table I depicts the antibodies, dilutions, and antigen retrieval methods used. Briefly, the reactions were conducted in 3-m sections of the original formalin-fixed, paraffin-embedded tissues that were dewaxed with xylene and then hydrated in an ethanol series. The antigen retrieval was performed and the endogenous peroxidase activity was blocked using 10% hydrogen peroxide in 5 baths, each of 5 minutes. After being washed in phosphate-buffered saline (pH 7.4), slides were incubated overnight with primary antibodies. All slides were subsequently exposed to avidin-biotin complex and horseradish peroxidase reagents (LSAB kit; DakoCytomation, Glostrup, Denmark) and diaminobenzidine tetrahydrochloride (Sigma, St. Louis, MO) and subsequently counterstained with Carazzi hematoxylin. Adequate positive control sections were used for each antibody, and the negative control was obtained by omitting the primary specific antibody. Semiquantitative analysis of the immunohistochemical reactions, adapted from the methods of Lo Muzio et al., 11 was carried out by 2 independent observers. Considering the whole inflammatory infiltrate, cases with no reactivity were defined as negative; those showing reactivity Ͻ30% of the infiltrate as weak positive; those showing reactivity from 30% to 50% as moderate positive; and those showing reactivity in more than 50% of the infiltrate as strong positive. In cases of disagreement, the observers discussed the findings and performed the final evaluation. Because of the staining pattern of CD34 and desmin, a descriptive analysis was performed for these markers.
For quantitative analysis and distribution of the eosinophils, hematoxylin and eosin-stained slides were scanned using an Aperio ScanScope CS scanner (20ϫ magnification; Aperio Technologies Inc., Vista, CA). Four areas of 70 mm 2 each were randomly selected, 2 containing at least 1 evident muscular fiber and 2 distant from muscles and from the lesion surface. Of the 19 cases, 9 offered adequate tissue to be analyzed in the four areas analyzed. Eosinophils present in 4 areas analyzed were counted and the results were submitted to statistical analysis using the t test at 5% significance (version 5.0, Graph-Pad Prism, La Jolla, CA, USA).
The current study was approved by the Ethical Committee of Piracicaba Dental School, State University of Campinas.
RESULTS
In the 15-year investigation period, 19 cases consistent with the diagnosis of oral eosinophilic ulcer were retrieved. Table II summarizes Figure 2 ). Pain was reported by most patients and a variable duration ranging from 2 to 48 months was reported. With the exception of 1 case who appeared with 2 intraoral ulcers, all other cases were characterized by a single ulceration commonly showing elevated borders and a yellowish central area that, depending on the affected location, raised different diagnostic hypotheses (Table II) . Only in 7 of 19 cases (36.8%) was a possible traumatic factor identified, and no patient reported skin lesions (a clinical feature that can be observed in cases consistent with CD30 ϩ lymphoproliferative disorders) or recurrences during the follow-up period.
Microscopically, most cases appeared with a superficial fibrinopurulent membrane covering the ulcerated areas. An intense inflammatory infiltrate composed mainly of lymphocytes and scattered plasma cells, mast cells, and macrophages could be observed in all cases (Figure 3, A) . Characteristically, the inflammatory in- filtrate extended deep into the tissue and adjacent areas, surrounding residual salivary gland structures and muscular fibers that occasionally revealed degenerative features (Figure 3, B) . A significant population of eosinophils was also present in all cases, frequently surrounding the deeply situated muscle fibers (Figure 3 , C). However, there was no significant quantitative differences of eosinophils in areas adjacent to or distant from these structures ( Figure 4 ; P ϭ 0.8332). A secondary minor population variably present in all cases included large mononuclear or binuclear atypical cells (Figure 3 , D), as well as scattered mitotic figures. Focal areas of necrosis were identified in 21.1% of cases and superficial bacterial aggregates in 15.8%.
The results of the immunohistochemical semiquantitative analysis are depicted in Table III . A moderate to strong reactivity for the T lymphocyte marker CD3 was observed in all cases, as well as a strong positivity for myeloperoxidase in 42.1% of cases, especially in the ulcerative areas because of the increased presence of neutrophils, whereas positivity for myeloperoxidase in deeper regions was mainly associated with the presence of eosinophils. Weak to moderate positivity for CD8 and granzyme B could be seen in all cases, illustrating the cytotoxic nature of the T-lymphocyte population in oral eosinophilic ulcers. The weak staining for CD20 revealed the scarce B-cell population present in these lesions. Although macrophages (CD68), plasma cells (VS38c), and mast cells (AA1) were easily identified in all cases, the presence of the latter proved to be increased compared with macrophages and plasma cells ( Figures 5 and 6 ). CD34 evidenced the highly vascularized stroma of the lesions and desmin staining highlighted the disorganized deep muscular fibers infiltrated by the inflammatory process ( Figure 7, A and B ). Focal CD30 staining in lymphoid cells was seen in 77% of the 11 cases that exhibited positivity to this protein, whereas 23% of the cases revealed larger clusters of positive cells (Table II) . CD30 positivity was not restricted to the large atypical cells, but also stained the small lymphoid ones, proving to represent a nonspecific staining pattern in the cases evaluated (Figure 7 , C and D).
DISCUSSION
Eosinophilic ulcer of the oral mucosa, a rapidly developing but self-limited process, has gained much attention in recent years since the first description by Ficarra et al. 6 of its positivity for CD30 antigen, raising the possibility that it would represent a spectrum of CD30 ϩ lymphoproliferative disorder. In the current study we aimed to investigate this hypothesis by evaluating the clinicopathological and immunohistochemical features of 19 original cases, and the results obtained indicated that those cases with histopathological and clinical features consistent with this diagnosis behaved in a be-nign, reactive way, with no tendency for recurrence and no specific staining pattern for CD30.
Although the present series revealed a slight male preponderance, oral eosinophilic ulcer usually shows an equal distribution between males and females, especially affecting those in the 5th and 7th decades of life. 1, 3, 8 A painful solitary ulcer in the oral mucosa is the main clinical presentation of this entity as illustrated 
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536 Fonseca et al. April 2013 in the present series; however, synchronous or methacronous ulcerations may also be present, as seen in 1 of our cases. 2, 4, 8 Depending on the affected site and its clinical presentation, oral eosinophilic ulcers can give rise to a broad differential diagnosis ranging from neoplastic to infectious diseases, 2 as shown in the current study. Recurrences are not common, although some cases argue for surgical removal to achieve a complete resolution. In the present study, no relapse was reported by the patients. Nevertheless, despite this well-recognized clinical behavior, the etiologic agents and pathogenic features of eosinophilic ulcers remain poorly understood. Local trauma is frequently suggested as the major factor involved in the onset of eosinophilic ulcer, which is supported by the increased frequency of lesions affecting the dorsum and the lateral borders of the tongue. 5, 8, 12 However, any site of the mouth can be involved, and in a significant proportion of the cases there is no clear association with trauma. 1, 5 In the current series, trauma was present in a minority of cases and no other eliciting factor was described by the patients. Although Bhaskar and Lilly 13 had experimentally induced ulcerative lesions with similar eosinophilic characteristics by inflicting repetitive local trauma in the tongue of rats, the failure of other studies to reproduce these results suggest that trauma per se may not to represent a major factor for eosinophilic ulcer development. 1,2 Therefore, it was suggested that trauma could act only as an adjuvant factor, allowing the entrance of other agents into the oral mucosa, although no such agents have been identified to date. 1, 2, 8 Microscopically, oral eosinophilic ulcer is typically composed of an intense, reactive inflammatory infiltrate that surrounds and occasionally damages deep muscular fibers. 1 An increased density of eosinophils is typically present and in some cases they seem to be preferentially located around degenerated muscle fibers, suggesting that their presence is a consequence of muscular injury, as also seen in other myopathies. 14 Nev-ertheless, in evaluating the distribution and density of eosinophils, we did not find significant differences when comparing areas adjacent and distant to the muscular fibers, indicating that muscular injury might not be the primary explanation for the presence of eosinophils in these lesions. Moreover, 3 of our cases revealed an intense tissue eosinophilia despite the histologic absence of muscular fibers in the lesion. In fact, following several immunohistochemical reactions, it was evidenced that eosinophilic ulcers are mainly composed of cytotoxic T lymphocytes, mast cells, and macrophages, as previously documented in the literature. 1, 3, 8 Therefore, it can be postulated that these cells release soluble factors like IL-1, IL-5, and tumor necrosis factor, which could attract eosinophils to this reactive environment, suggesting an important role for cellmediated immunity in the pathogenesis of eosinophilic ulcers. 2 The eosinophils would then involve adjacent normal structures including muscular fibers, causing their degeneration by releasing intracellular granule components such as major basic protein, eosinophil cationic protein, and eosinophil-derived neurotoxin, as suggested for other human diseases. 15 Moreover, it is suggested that the lack of transforming growth factor-␣ and transforming growth factor-␤ by eosinophils would be responsible for the common delayed tissue healing observed in these lesions. 16 In addition to the more evident eosinophilic population, a secondary group represented by mitotically active large atypical cells can be identified in most cases. 7 The origin of these cells remains debatable and different authors have described contradictory immunohistochemical features for this minor constituent, including positivity for CD68, Factor XIII, S100, and vimentin, suggesting hystiocytic, dermal dendrocytic, or myofibroblastic origins. 1, 17 More recently, a subset of these atypical cells proved to be positive for CD30 protein, raising the possibility that eosinophilic ulcers would represent a spectrum of a lymphoproliferative disorder. 6 Hirshberg et al. 8 and Salisbury et al. 9 investigated the expression of CD30 in 12 and 37 eosinophilic ulcers, respectively, revealing that positivity could be found in most cases, mainly in a scattered distribution. In the present study, a nonspecific staining pattern for CD30 was noted, with positivity in both small lymphoid and large atypical cells, usually focally but occasionally forming larger aggregates, which is in contrast to the positivity limited to large atypical cells reported previously. 6 Previous genetic investigations using polymerase chain reaction analysis revealed mainly polyclonal rearrangements of the TCR␥ gene, although cases also presenting cutaneous dissemination have shown evidence of monoclonality and similar gene rearrangements in both oral and extraoral sites, suggesting that in these individuals a diagnosis of lymphoproliferative disorder would be more appropriate. 7, 8 Considering the benign clinical behavior frequently reported in the literature and also observed in the current series, taken together with the nonspecific staining pattern for CD30 protein that in fact may also be seen in other known reactive conditions like mosquito bites, atopic dermatitis, and drug reactions, it can be concluded that in the absence of more distinct clinical (multiple oral lesions, disseminated skin lesions), histopathological (significant cellular pleomorphism, increased atypical mitotic figures, extensive areas of necrosis), and genetic features (monoclonal rearrangements of the TCR␥ gene) that could support a diagnosis of lymphoproliferative disorder, eosinophilic ulcers of the oral mucosa should be considered a reactive condition rather than a spectrum of the CD30 ϩ lymphoproliferative disorder. 
